According to the analysis based on the fermion dynamical symmetry model, nuclei previously regarded as SO(6)-like (e.g. 128 Xe and 196 Pt) are shown to be more akin to the transitional nuclei between SO(7) and SO(6) symmetries.
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The possible empirical evidence for the SO(6) dynamical symmetry, first in 196 Pt [1] and later in the Xe-Ba region [2] was one of the highlights in the early days of the interacting boson model (IBM). Some concerns were raised in the mid-eighties about this. The first was an insightful observation by Leviatan et al. [3] who stressed that the strikingly good agreement between the predicted and the measured B(E2) branching ratios can essentially be viewed as manifestation of the SO(5) selection rules. Since SO (5) is a common subgroup of SO (6) and U(5), most of these branching ratios cannot differentiate between the two parent symmetries [3] . The second is a note by Fewell [4] who pointed out that according to his analysis, which concentrated primarily on studying the absolute B(E2)'s and their branching ratios, the spectroscopy of 196 Pt (and presumably that means also Xe-Ba as well)
is more akin to U(5) (i.e. vibrational) than SO(6) (γ-soft). In a subsequent paper, Casten and Cizewski (CC) contended that while they agree with the precautions of Ref [3] , they disagree with Fewell's [4] . Specifically, CC stated that using the prescription of Fewell's, namely changing the sign of the τ (τ + 3) term of the energy eigenvalue, the level scheme beyond 1.5 MeV does favor an SO(6) picture. More important, their arguments centered on the analysis of the B(E2)'s and the adherence of the branching ratios to the selection rule ∆σ=0 selection rule for the two highly excited 2 + states (1604 (keV) and 1847 (keV)) for 196 Pt and concluded that this nucleus should "still" be SO(6)-like [5] .
There are some assumptions which are implicit in CC's paper. The two aforementioned highly excited 2 + states are assumed to be pure σ = N − 2 states of the SO(6) symmetry.
Effects such as broken pair and mixed-symmetry are either assumed to be unimportant and hence can be ignored or somehow they play no role in the transitions. We are of course unaware of any convincing physical arguments which could alleviate the importance of these assumptions. There is an additional caveat worth noticing in the study of branching ratios for these highly excited states. Quite recently, Borner et al. [6] The empirical manifestation of the boson dynamical symmetry is a strong incentive to examine whether at the fermionic level the symmetry can show up as well. For the present case, it is particularly intriguing because one may ask whether more can be learned from the fermion picture, since it appears from the CC analysis [5] that the IBM-1 point of view has been exhausted. The answer turns out to be positive and this paper intends to explore this and hence this revisit.
Our starting point of the analysis is the fermion dynamical symmetry model (FDSM) [7, 8] . The details of the model was extensively discussed elsewhere. Suffice to mention that the IBM was very much its inspiration and the Ginocchio schematic fermion pairing-plusquadrupole model [9] its structural underpinning. In a recent paper, we have argued that for the 196 Pt, although the symmetry of Sp ν (6)×SO π (8) cannot mathematical accommodate an exact SO(6) symmetry, the results, by introducing the proper neutron-proton couplings and pairing forces, do suggest a remarkably accurate effective one [10] . So, although technically one should not use a pure SO(8) symmetry, which contains an exact SO (6) subgroup to analyze the data, we shall do so for our present purpose because of [10] . Of course, just as the CC analysis, our analysis was also incomplete because the assumptions we mentioned earlier were operative there as well.
We begin by first demonstrating that the data does not support the vibrational scheme.
This should reinforce the CC conclusion. For the FDSM, the pure vibrational symmetry is SO(5) ×SU(2). The SU (2) here is the phonon symmetry. The eigenvalues of this dynamical
, where κ and τ are the phonon and SO(5) quantum numbers. In order for the system to have a phonon structure, the first term must dominate. In Fig.1 of ref. [11] , the low lying levels (with the SO(3) term subtracted) of 128 Xe and 132 Ba are in excellent agreement with τ (τ + 3), i.e. the SO(5) scheme. This implies that the levels are non-vibrational.
Recently [11] , we showed that by adding the pairing interaction to the pure SO(6) Hamiltonian, the spectroscopes of 128 Xe and 196 Pt, which are considered to be the archetypical examples of SO (6), can be better understood both within the FDSM and the IBM. That analysis was motivated by the so-called τ -compression effect [11] . Specifically, it means that for the high SO(5) multiplets, the data show a significant compressed τ (τ + 3) behavior.
By adding the pairing force, such a compression, in the language of the Coriolis antipairing effect, can be very naturally accommodated. However, for the FDSM, there is an additional interest here. It is well known that the SO(6)-plus-pairing description can preserve the E2 selection rules of the SO(5) symmetry (∆τ =1 for the strong transitions and ∆τ =0, 2 for the weak transitions) since the pairing interaction is an SO(5) scalar and SO (5) is a common subgroup for all three subgroups of SO(8): SO(6), SO(5) ×SU(2) and SO (7) . (The SO (7) of course has no straightforward counter part in the boson picture [12] ). Since the SO(5) is not the "sole property" of the SO(6), one can only conclude that these E2 branching ratios are not inconsistent with an SO(6) picture, but they are not necessarily exclusively due to it. Furthermore, it is known that in the SO(8) symmetry, the quadrupole-quadrupole (QQ) interaction reflects the SO(6) and the pairing the vibrational SO(5) ×SU(2). Yet, unlike the IBM's, which has no natural dynamical symmetry between the γ-soft − vibration leg of the Casten triangle [13] , when the QQ interaction and pairing is exactly balanced, an SO(7) emerges as shown in Fig.1 . Hence, the SO(6)-plus-pairing description in [11] implies the presence of an SO(7) symmetry or, at the very least, a transition between the SO (7) and SO(6).
In Fig.2 , we present the typical SO(6) and SO (7) spectroscopes. The most striking difference for these two limits are the E2 transitions between those excited 0 + and 2 + states.
We see that the SO(6) predicts a very strong 0 Yoshida et al. [14] and is allowed within the FDSM since the use of the SO(6) generator as E2 operator is strictly one of convenience. Note that the inclusion of the (D † D) 2 will not drive the system towards SU(3) since this symmetry is not present in the SO(8).
The SO(7) predicts that both 0 Following the above discussion, several identifications can be made for the SO(6) or SO(7) characteristics. First, the branching ratio
offers a good check. If the ratio is very small (say 1 ∼ 3% for the typical weak transition), it should reflect that the transition is predominantly SO(6) in nature. If R is large, then it is more SO(7)-like. However, as we have cautioned before, for the SO (7), the strength of the 0
2 in the E2 operator. In fact we found that the strength of 0
increases dramatically with the increase of the χ value (for instance, for Ω = 20 and N=6 case, the ratio is 38% at χ = 0.175). Therefore, a moderate value for this ratio (say 10 ∼ 30%) can still signal the presence of the SO(7) symmetry or a mixture of SO (6) and SO (7).
Second, the strong transition of 0
is predicted in SO (7) symmetry. On the other hand, in the SO(6) limit, the ∆σ = 0 selection rule for the 0 MeV are strongly mixed with non-symmetry components. Thus the classification of those 2 + excited states as σ < N cannot be confirmed by more realistic calculation.
In Table 1 , we have listed the E2 branching ratios for 128 Xe and in Table 2 (7) symmetry. In particular, compare to the other weak transitions, the ratio R = 14% and 23% for Xe and Pt respectively is an order of magnitude larger. This explicitly shows that at least there is a strong SO(7) component in the wave functions [22] . One may even venture to say that the SO (7) Hamiltonain which deviates from SO(6) or SO(7) symmetries will allow this transition to proceed (for instance, see the predictions of the SO(6)χ + pairing Hamiltonian given by Table 1 .)
As shown in Table 1 , the predicted strong transition of 0
is consistent with the experimental results for 128 Xe (see Table 1 ). For 196 Pt, The FDSM results given in Table 2 also indicate that the transition is not weak. This points to the fact that additional data on the absolute value for this E2 transition is important to confirm the precise nature of SO (7) or SO(6) in 196 Pt.
It is worth pointing out that the main reason why Fewell [4] regards that the U (5) symmetry is more appropriate for 198 Pt is because SO (6) predicts that all the quadrupole moments must vanish so long that χ=0 in the E2 operator. Within the SO(6), the reproduction of the experimental quadrupole moments would require one to take on a large value of χ, which will spoil the elegance of SO(6) E2 properties (now understood as the SO (5) properties [11] ). From Table 2 , one sees that both quadrupole moments and B(E2) values are reasonably described under an SO(7)-like Hamiltonian. In Table 2 , an IBM-1 calculation 6 with g-boson is also given. The results imply that the higher states can be further improved by including higher J coherent pair.
To summarize, we have suggested in this paper that the spectroscopes of the nuclei which have hitherto been regarded as strong candidates for the SO(6) dynamical symmetry (i.e.
128 Xe and 196 Pt) can be better described by the SO(6) plus pairing Hamiltonian. In the FDSM language, this means that these are transitional nuclei between SO(7) and SO(6), rather than good SO(6) nuclei.
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Figure Caption (2)) via SO (7) to γ-soft (SO (6)). The Hamiltonian is a pairing plus quadrupole one:
The shell degeneracy Ω is taken to be 20 in the calculation. Fig. 2 The typical spectroscopes of SO(6) and SO (7) [16, 17] b In the calculation is from [11] , where the effective charge is e=0.14 (eb), determined from B(E2; 2
15 (e 2 b 2 ) and χ=0.1.
c Ω = 20 and χ=0.2 for SO(7) case. a B(E2) exp are from [18] .
b The data are from [19] .
c The data are [6] .
d B(E2) exp are from [20] .
